BACKGROUND: Young adults have a high prevalence of many preventable diseases and frequently lack a usual source of ambulatory care, yet little is known about their use of the emergency department. OBJECTIVE: To characterize care provided to young adults in the emergency department. DESIGN, SETTING, AND PARTICIPANTS: Cross-sectional analysis of visits from young adults age 20 to 29 presenting to emergency departments (N=17,048) and outpatient departments (N=14,443) in the National Hospital Ambulatory Medical Care Survey and National Ambulatory Medical Care Survey. MAIN MEASURES: Visits to the emergency department compared to ambulatory offices. RESULTS: Emergency department care accounts for 21.6% of all health care visits from young adults, more than children/adolescents (12.6%; P<0.001) or patients 30 years and over (8.3%; P<0.001). Visits from young adults were considerably more likely to occur in the emergency department for both injury-related and noninjury-related reasons compared to children/adolescents (P<0.001) or older adults (P<0.001). Visits from black young adults were more likely than whites to occur in the emergency department (36.2% vs.19.2%; P< 0.001) rather than outpatient offices. The proportion of care delivered to black young adults in the emergency department increased between 1996 and 2006 (25.9% to 38.5%; P=0.001 for trend). In 2006, nearly half (48.5%) of all health care provided to young black men was delivered through emergency departments. The urgency of young adult emergency visits was less than other age groups and few (4.7%) resulted in hospital admission. CONCLUSIONS: A considerable amount of care provided to young adults is delivered through emergency departments. Trends suggest that young adults are increasingly relying on emergency departments for health care, while being seen for less urgent indications.
INTRODUCTION
Young adults represent a generally healthy population, yet their mortality rate is over twice that of adolescents and they have the highest rates of many preventable diseases. [1] [2] [3] The rates of substance abuse, sexually transmitted illnesses, homicide, and motor vehicle accidents all peak in young adulthood. 2 Additionally, young adults face triple the suicide rate of adolescents and have considerably higher rates of tobacco use, binge drinking, and illicit drug use. 2, 3 Despite preventable risks, young adults frequently lack a usual source of ambulatory care and infrequently receive preventive care aimed at the greatest threats to their health. 4, 5 Young adults are the most likely age group to lack health insurance, further hindering access to care and contributing to delayed treatments. 4, 6 The US Department of Health and
Human Services established several national objectives through Healthy People 2010 aimed at improving access to care, reducing preventable diseases, and reducing mortality in young adults, yet little progress has been made. 7, 8 Determining where young adults access care is necessary to effectively implement policies to obtain these objectives. Little is known about young adults' use of emergency departments, a setting in which they are not likely to receive routine preventive care. Several recent reports have highlighted the overcrowding, underfunding, and fragmentation of care faced by emergency departments, 9, 10 emphasizing the need to ensure appropriate use of resources and access to ambulatory care. A comprehensive understanding of young adults' use of emergency care is essential towards focusing evolving policy initiatives aimed at improving health care for this population. We used data from the National Ambulatory Medical Care Survey (NAMCS) and National Hospital Ambulatory Care Survey (NHAMCS) between the years 1996-2006 to characterize the utilization of emergency department care by young adults age 20 to 29 in the United States. Our objectives were to examine emergency department utilization by young adults in relation to their use of ambulatory services, compare utilization to other age groups, describe trends in utilization over time, and evaluate the urgency of emergency department visits.
METHODS

Data Source
NHAMCS is a national cross-sectional survey of patient visits to emergency departments and outpatient departments locat-ed in general and short-stay hospitals. 11 Similarly, NAMCS is a national survey of patient visits to office-based physicians.
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NHAMCS and NAMCS provide nationally representative data on the utilization and provision of ambulatory and emergency care in the United States but do not include visits to family planning centers, college or school based clinics. 11, 12 Both surveys employ a multistage probability design to select a stratified systematic sample of patient visits. 11, 12 NHAMCS uses a four-stage sampling design based on geographic areas, hospitals within these geographic areas, emergency departments and clinics within the hospital, and patients visits to these departments. 11 NAMCS utilizes a three-stage sampling design based on geographic region, physician practices within these geographic areas, and patient visits to these practices. 12 We used visit weights provided by NAMCS and NHAMCS to extrapolate to national estimates of utilization of ambulatory and emergency medical services. 11, 12 NAMCS and NHAMCS are both conducted by the National Center for Health Statistics (NCHS) with the U.S. Bureau of the Census acting as the field agents for data collection. Field representatives performed checks for data completeness and, when necessary, missing data were imputed by the NCHS based on physician specialty, geographic region, and primary diagnosis. A comprehensive explanation of the methods used for data collection, sampling, weighting, data imputation, and adjustment for physician non-response are available online at http://www.cdc.gov/nchs/ahcd.htm. We defined young adults as those between 20 and 29 years of age based on prior studies and because it represents a time period when many young adults lose their health insurance. 5, 6, 13 We also re-ran key analyses defining young adults as 18 to 24 years of age to ensure that our findings were not dependent on the definition of young adult. To allow for gender comparisons, we excluded visits related to pregnancy. To describe the chief complaints of young adults presenting to the emergency department, we grouped visits into general categories (e.g. injury, respiratory) based on classifications provided by NAMCS/NHAMCS and then present the three most common specific reasons for visits within each category. 11, 12 Reason for visit (RFV) codes were grouped, where clinically appropriate, to combine similar presenting complaints (e.g. we combined all lacerations into one category). In the tabulation, we provide a description of the presenting complaint along with the specific RFV codes.
Study Design and Variable Creation
We assessed the urgency of visits using the immediacy with which the patient should be seen, as assigned at triage, and the percent of visits resulting in either admission to the hospital or to an observation unit, consistent with prior studies.
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Analysis
We performed all statistical analyses using SAS version 9. We compared the proportion of total care that was delivered in the emergency department versus the ambulatory setting for young adults and other age groups (ED visits/total ED and ambulatory visits). We then used logistic regression to compare care delivered in the emergency department vs. ambulatory setting by age group (young adults (20-29 yrs) vs. children/ adolescent (0-19 yrs) or older adults (≥30 yrs)) while controlling for potential confounders. To account for injury status, we developed separate logistic regression models for injury-related and non-injury-related visits. Based on established variables in NAMCS and NHAMCS, we defined an injury-related visit as any visit related to an injury, poisoning, or adverse effect of medical treatment. Based on prior literature and clinical significance, 16 we included race, ethnicity, sex, insurance status, region of the county, metropolitan status (metropolitan sampling area or not), season, and day of week (weekend or weekday) when constructing the model. Among young adults, we compared the proportion of care delivered in the emergency department across pre-specified demographic variables. We subsequently used logistic regression, stratified by injury status, to further compare care delivered in the emergency department vs. ambulatory setting by race while controlling for potential confounders, as above.
Finally, we used logistic regression models to assess trends in care delivered in the emergency department vs. ambulatory setting between 1996 and 2006. We tested our model to ensure that year functioned as a linear variable on the logit scale by examining odds ratio between each concurrent year for young adults. We developed separate models for different racial, ethnic, and age groups. We report p-values associated with beta coefficients on the logit scale for the trend in ED visits over the years studied. For ease of interpretation, we report proportion of care delivered in the ED over the years studied.
The NCHS employs strict release standards based on the relative standard error of the point estimate (greater than 30% considered unreliable) and the absolute number of visits (less than 30 considered unreliable). 11, 12 All values reported meet the established release criteria for national estimates. This study was approved by the University of Rochester Research Subjects Review Board and the protocols used by NAMCS were approved by the National Center for Health Statistics (NCHS) Institutional Review Board. 17 
RESULTS
Between 2004 and 2006, a total of 4,108 physicians participated in NAMCS (66% participation rate). During this same time period, a total of 714 emergency departments (89% participation) and 642 hospital-based outpatient departments (83.6% participation) encompassing 1,895 clinics (84.9% participation) participated in NAMCS. Table 1 reports unweighted and weighted characteristics of the data. Figure 1 demonstrates the percent of all care that was delivered in the emergency department to different age groups. Visits from young adults were considerably more likely to occur in the emergency department compared to other ages ( Fig. 1 ; P<0.001 for all comparisons to young adults). Compared to children and adolescents, visits from young adults were more likely to occur in the emergency department for both injury-related (45.3% vs. 35.9%; AOR 1.2, 95% CI 1.1-1.4) and non-injury-related reasons (16.2% vs. 8.9%; AOR 2.0, 95% CI 1.8-2.2). Compared to adults 30 years and over, visits from young adults in their 20s were also more likely to occur in the emergency department for injury-related (45.3% vs. 23.8%; AOR 2.4, 95% CI 2.1-2.7) and for non-injury-related reasons (16.2% vs. 6.2%; AOR 2.8, 95% CI 2.5-3.0).
Emergency Department Use
Tables 2 shows the percent of care delivered in the emergency department to young adults with different demographic characteristics for both injury-related and non injury-related visits. Young adult men received less care overall and more of their total care in the emergency department compared to young women for non-injury related complaints. A greater proportion of care was delivered to black young adults in the emergency room compared to whites for both non-injury related and injury-related reasons. Further, visits from young adults without insurance or with public insurance were more likely to occur in the ED than young adults with private insurance.
Trends in Emergency Department Use
The proportion of health care delivered to young adults in the emergency department increased from 19 
Urgency of Emergency Department Visits
Visits to the emergency department by young adults were half as likely as other age groups to be triaged as immediate/ emergent (less than 15 minutes; 11.3% vs. 5.4%; P<0.001) and were more likely to be triaged less acutely (1-2 hours; 23.6% vs. 21.1%; P<0.001) or nonurgently (15.9% vs. 12.3%; P<0.001). Young adult visits to the emergency department were less likely to result in admission than other age groups (4.7% vs. 14.3%; P<0.001) and were less likely to be monitored in observation units in the emergency department (0.4% vs. 0.9%; P<0.001).
Rates of admission to the hospital among young adults did not vary by gender (P=0.2), race (P=0.8), or ethnicity (P=0.4). Table 3 describes the general categories of presenting complaints and lists the three most common reasons for visits per category. Young adults were most commonly seen for injury related visits (19.4% of visits). 
Reasons for Emergency Department Visits
Variable Definition
Defining young adult as adults age 18 to 24 did not change our key findings. Visits from young adults age 18-24 remained considerably more likely to occur in the emergency department compared to other children/adolescents (23.7 vs. 12.0; P< 0.001) or older adults (23.7 vs. 8.9; P<0.001).
DISCUSSION
Young adults have the highest rates of many preventable conditions, 2,3,18 yet frequently lack a consistent source of ambulatory care. 4, 6 This study demonstrates that a considerable proportion of care delivered to young adults, especially black and uninsured young adults, occurs in the emergency department, greater than any other age group. Moreover, the use of the emergency department by young adults is increasing, suggesting that the current trends will likely progress without significant policy transformation. Previous studies have suggested that adolescents overutilize emergency care, 15 but this is the first study to examine emergency department utilization and trends by young adults. Visits from young adults were considerably more likely to occur in the emergency department rather than in an outpatient office setting compared to other ages, including adolescents. This finding likely represents a combination of relative overutilization of emergency services and underutilization of primary care. Young adults' reliance on the emergency department is likely driven by many factors including lack of insurance, limited preventive care, inadequate transition of care between providers, and a lack of a usual source of primary care. [4] [5] [6] We found that visits from uninsured patients were more likely than privately insured patients to occur in the emergency department, but this did not entirely account for young adults' increased use of the emergency department. After accounting for young adults' insurance status, injury status, and demographic factors, care continued to be considerably more likely to occur in the emergency department compared to other age groups, emphasizing the need to ensure access to a usual source of primary care. Nearly half of all care provided to young black men in 2006 was delivered through emergency departments, considerably more than white young adults. Medical care was more likely to be delivered in the emergency department for both non-injury and injury-related complaints. Over the past decade, the number of ambulatory visits from black young adults has declined while the use of emergency services has increased. Black young adults' greater use of the emergency department for health care may be related to several factors including barriers in accessing primary care, disparities in preventive care services, or inequalities in preventive counseling and health education. 4, 5, 19 Improving access to appropriate ambulatory health care services with a consistent and culturally competent care provider could potentially help reduce disparities and improve overall health outcomes in young adults. During a time when emergency departments are overburdened, 9,10 our results suggest that young adults, especially young black men, are becoming increasingly dependent on the emergency department for health care. While the use of the emergency department is certainly appropriate for many injuries and urgent medical complaints, we found that young adult visits were triaged as less urgent and required lower rates of admission to the hospital than other age groups, implying that ambulatory services would suffice for at least a portion of these visits. While young adults' use of emergency care represents a small fraction of overall care provided by emergency departments, potential overuse has cost implications and places burdens on emergency departments while hindering continuity of care. Future initiatives, however, should focus on improving primary care for young adults, rather than limiting young adults' access to emergency care.
Access to a usual source of primary care is associated with many improved health outcomes and lower rates of preventable hospitalizations and ED use. 20, 21 Improving access to primary care for young adults will require a multifaceted approach including improving transitions between providers, expanding health care coverage, and increasing awareness about the importance of a usual source of care. Historically, inadequate emphasis has been placed on ensuring adequate transition of care between pediatric and adult-focused providers, [22] [23] [24] [25] leaving many patients without a usual source of care as they become young adults. 4 Additionally, transition of care often occurs at a time when many young adults lose health insurance coverage, further hindering access to care. Further advocacy is needed to support continuity of care across the transition into adulthood and to work towards expanding health care coverage. The Commonwealth Fund has proposed several potential options and policies to extend health coverage to young adults. 6, [26] [27] [28] Additionally, several states have adopted measures to extend coverage and several federal bills have been proposed, [29] [30] [31] [32] [33] but tangible measures have yet to take hold nationally. The use of NAMCS and NHAMCS data has several limitations. First, NAMCS and NHAMCS are visit-based, not personbased, and do not include visits to family planning centers, college or school based clinics, potentially leading to a small underestimation in the total amount of ambulatory care provided to young adults and an overestimation in the proportion of care received in the emergency department. In contrast, racial differences in college enrollment may lead to an underestimation of the disparity in utilization found in our analyses. Overall, the majority of health visits to college clinics occur at an age less than twenty-two, likely minimizing the effect on our analyses. Second, appropriateness of ED care is intrinsically very difficult to adequately measure. Our analyses concerning the acuity of emergency department visits were based on urgency at triage and hospital admission rates, similar to other studies. 14, 15 While these measures are imperfect and do not necessarily equate to appropriateness of ED visits, they do provide basic surrogate measures of acuity. Lastly, we do not have data on patients' past medical history, health status, or whether a patient has an established primary care physician.
CONCLUSIONS
A considerable amount of care provided to young adults in the United States is delivered through emergency departments. Trends further suggest that young adults are increasingly relying on emergency departments for health care while being seen for less urgent indications. Emergency care of young adults is a vital component of overall healthcare, but ensuring adequate access to primary care remains essential towards improving health outcomes among young adults. Efforts to improve access to care for young adults will require a multifaceted approach aimed at expanding insurance coverage for young adults, facilitating adequate transitions between pediatric and adult providers, and ensuring a usual source of ambulatory care.
